Oct-3/4 modulates the drug-resistant phenotype of glioblastoma cells through expression of ATP binding cassette transporter G2.
Drug resistance is a major obstacle for the efficacy of chemotherapeutic treatment of tumors. Oct-3/4, a self-renewal regulator in stem cells, is expressed in various kinds of solid tumors including glioblastoma. Although Oct-3/4 expression has been implicated in the malignancy and prognosis of glioblastomas, little is known of its involvement in drug resistances of glioblastoma. The involvement of Oct-3/4 in drug resistance of glioblastoma cells was assessed by lactate dehydrogenase assay, efflux assay of an anticancer drug, poly ADP-ribose polymerase cleavage, and in vivo xenograft experiments. Involvement of a drug efflux pump ATP binding cassette transporter G2 in Oct-3/4-induced drug resistance was evaluated by quantitative PCR analysis and knockdown by shRNA. Oct-3/4 decreased the susceptibility to chemotherapeutic drugs by enhancing excretion of drugs through a drug efflux pump gene, ATP binding cassette transporter G2. Moreover, the expression of Oct-3/4 was well correlated to ATP binding cassette transporter G2 expression in clinical GB tissues. Oct-3/4 elevated the ATP binding cassette transporter G2 expression, leading to acquisition of a drug-resistant phenotype by glioblastoma cells. If the drug-resistance of glioblastoma cells could be suppressed, it should be a highly ameliorative treatment for glioblastoma patients. Therefore, signaling pathways from Oct-3/4 to ATP binding cassette transporter G2 should be intensively elucidated to develop new therapeutic interventions for better efficacy of anti-cancer drugs.